Although botanical characteristics of saffron are well documented in the literature, there is little evidence on physiological aspects of this plant. Four separate studies were conducted to evaluate effects of duration and condition of incubation period, weight of mother corm and different light / temperature regimes on aerial and corm criteria of saffron. Results showed that combination of 120 days incubation in growth chamber and bigger size of corms caused more rapid emergence of aerial parts and an increase in leaf area. Corm size had significant effect on days to emergence of aerial parts, leaf area, shoot dry weight (aerial biomass) and number of active buds on corms. Incubation of corms in growth chamber promoted emergence of aerial parts significantly. Length of planting to emergences period of aerial parts was longer with 120 days compared with 60 days incubation. However with application of water to corms, this period was shorter. Light / temperature regimes had a significant effect on length of emergence of aerial parts, aerial dry mater, leaf area and number of active buds on corms and increasing light period from 6.5 to 16 hours increased all these components. When corms were located under light regimes of 16/8 (light / dark), 33 % of corms initiated flower compared with 75 % for corms located under natural conditions. Corms located in light regimes of 6.5 / 5.5 did not initiated flower.
INTRODUCTION
Saffron is an herbal perennial plant which grows in area with cold winters and warm summers. This plant has occupied especial niches in aired land of Iran. Although there are a large number of literatures on botanical aspects of saffron, not much information on ecophysiological aspect of this species is available. There are evidence (Milyaeva, 1987; Benhod et al., 1989; Halevy, 1999) which show the critical importance of light and temperature in biological activities of plants including regulatory effects on dormancy period, vegetative and generative growth particularly flowering habit. However, it appears that fluctuation of daily temperature is the most important environmental factor in flower initiation of saffron which has been reported to be 9 to17 o C (Molina et al., 2004b) . These scientists noted that at the end of growth period, corms are lacking flower primordial; therefore, stimulating flower bud it is necessary to kept corms in an appropriate temperature regime. In this period of dormancy under the effect of growth hormones, differentiation and development of flower initials (activates of terminal meristem) starts and later in the autumn under the effect of temperature and photoperiod these initials develop and therefore flowering starts (Res, 1992; Molina, 2004b) . They stated that flowering period of saffron could be controlled by the regulation of temperature and photoperiod from early September to end of March. Negbi (1999) reported different period for initiation and development of generative organs in saffron for different parts of the world, and stated that these differences were previously thought to be related to the corm size. In an experiment a difference of 60 days in start of the flower initiation and also in emergence of flowers was found in different parts of Spain (Molina et al., 2004a) . These scientists related the start of this process to soil and air temperature and stated that under the controlled environment the optimal range of temperature for initiation and differentiation of generative organs is between 23 to 27 o C (Molina et al., 2004b) . Molina et al., (2004b) stated that increasing the time of exposures of corm to 25 o C after 120 days causes reduction in weight of corms. Pandy and Srivastava (1979) found that larger corm produced more leaves and flowers. De-Mastro and Ruta (1993) also found size of corm affected on flower production but it did not affect on weight of stigma. Sadeghi (1993) found that larger corms increased yield in the first year and did it in the following years. He also noticed corms with higher than 10 g are necessary for higher yield. Omidbygi et al., (2003) found correlation between size of corms and yield of saffron. These finding are supported by other scientists (Mcgimpsey et al., 1997; Rangha, 2003) .
The purpose of this experiment were to evaluate the effect of the incubation and growth conditions on corm characteristics and yield of saffron, also to determine the interactive effects of photoperiod and corm size on growth and development characteristics of saffron.
MATERIALS AND METHODS
In order to determine the effect of period and condition of incubation, corm size and photoperiod on different characteristics of corm, plant growth and development of saffron, four separate experiments were conducted under growth chamber condition during [2003] [2004] [2005] . Required corms were collected in May from saffron fields in South of Khorassan. Corms were grouped in sizes between 4-6 g, 7-9 g and 10-12 g. Experiment 1. In this experiment three groups of corms were kept for 60 and 120 days (referred to as incubation period) under two different conditions including growth chamber (dark and constant temperature of 27 o C) and outdoor (natural condition). Corms were located in polyethylene pots filled with clean fine sand. After incubation period water was applied to the pots and they were located under constant temperature of 17 o C and light regime of 16 / 8 hours (Light/dark). Mineral requirement were provided by Hogland media in applied water. Experiment 2: In this experiment the similar groups of corms, which were collected from saffron fields at the beginning of the autumn 2004 and spent their incubation period in the field, were located under three light regime 16/8, 6.5 / 5.5 hr (day / night) and free air in polyethylene pots. The pots were irrigated and kept in a constant temperature (17 o C). Experiment 3: In this experiment a similar procedure as the first experiment was followed but the corms were planted in pots filled with soil (instead of fine sand). The pots were irrigated and kept in growth chamber with similar light period 16/8 hr. and temperature of 17/7 o C on day and night respectively. Experiment 4: In this experiment light regime was similar to the experiment 2 except for the temperature of growth chamber which was 17/7 o C on day and night.
In all these experiments the numbers of days from first irrigation to emergence of leaves and flowers were recorded and plant components including number of active buds, aerial dry biomass and leaf area in each corm were also measured. Dry weight was measured on the bases of material kept in an oven 48 hours at 75 o C. It should be noted that no flower was produced in the first and third experiments, so no record of flower is shown.
RESULTS AND DISCUSSION

Effect of Period and Condition of Incubation and Weight of Corm on Plant Characteristics
1. Days to Emergence of Plant Parts. Incubation period and condition of incubation affected the time period from the first irrigation to the emergence of vegetative parts of plants. This period was much shorter for corms located in growth chamber compared with those kept outdoor. In the first year, incubation period of 120 compared to 60 days results shorter period (20 days vs. 44 days, respectively) for days to emergence of plant parts. An interactive effect of incubation period and condition was also shown, where the shortest and the longest period for emergence of vegetative parts was seen for corms kept in growth chamber with period of 120 days and those kept outdoor for 60 days respectively (Table 1 ). The emergence time in larger corms was shorter than the small corms (Table 2) , which was due to higher reserve in large corms. In both years of experiment the shorter and longer emergence period was observed for corms of 10 -12 g kept in growth chamber and those of 4 -6 g kept outdoor (Tables 3). There was also an interactive effect of incubation period, incubation condition and corm size on emergence time. In this case all three groups of corms were kept in growth chamber for 120 days performed shorter emergence time than others (Table 4) .
Although the vegetative buds of the corms kept 120 days, emerged earlier after first irrigation but for those kept for 60 days due to short period of incubation, the emergence time was in general shorter for theses groups. So, it appears the irrigation is crucial for stimulation of growth and development of the corms. Molina et al., (2004b) found the number of flowers produced on each corm and emergence time was associated with incubation period.
Aerial Biomass.
In the first year, corms kept in growth chamber produced higher biomass compared with those kept outdoor (0.45 vs. 0.27 g). This was more pronounced when incubation period of 60 days was applied (1.5g per plant) for 10-12 g corms and incubation of 60 days compared with 0.9 g per plant for 4 -6 g corms in incubation period of 120 days. This could also be related to higher reserve of larger corms for production of leaves.
Vegetative Buds per Corm.
Larger corms produced more vegetative buds (Table  2) which is associated with more reserve in these types of corms. This has been reported in literature review (Sadeghi, 1993) . Also, those corms were grown in growth chamber produced more than buds compare those outdoor (5.5 vs. 4.5). As stated previously, this could be related to stable condition of growth chamber compared with variable conditions of outdoor; hence, more reserve in the corms was allocated to production of vegetative buds.
Leaf Area per Plant.
Size of corm and the incubation period showed an interactive effect on leaf area. In the first year, corms which kept in growth chamber produced greater leaf area than those outdoor (25.5 vs. 18.5 cm 2 respectively). This was also apparent in the second year (84 vs. 79 cm 2 ). This was probably due to higher portion of corm reserve left for production of leaves. Variable temperature conditions of outdoor might have caused more respiration; therefore, lower reserve in the corms. Higher leaf area of the plant in the second year (in this year night temperature was changed from 17 to 7 o C) could have been due to lower use of photosynthetic assimilate in respiration; therefore, more material were allocated to the growth of leaf.
In general, leaf area for corms size of 10-12 g in growth chamber was higher than those with 4-6 g in outdoor. However, in the second year corms with 10-12 g in outdoor showed the highest leaf area (Table 3) . Higher leaf area produced in large corms in this experiment has been conferred elsewhere (Pandy and Srivastava, 1979) . This type of corms also produced larger daughter corms which are associated to more reserve in larger corms.
In the first year, interactive effect of corm size, incubation period and incubation condition showed the highest leaf area (49.3 cm 2 ) resulted from corms with 10-12 g with incubation period of 60 days which kept in growth chamber and the lowest (7.9 cm 2 ) followed from corms 4-6 g with incubation period of 60 days which kept in outdoor.
Photoperiod and Weight of Mother Corms 1. Days to Emergence of Plant Parts.
Results showed this period for photoperiod 8/16 hr. was shorter than photoperiod 6.5/5.5 hr., but there was no difference between the former and that of natural photoperiod (Table 5 ). This has also been reported elsewhere (Benhod et al., 1989) . Benhod et al., (1989) found that a day length of 16 hr enhanced growth rate of corms compared with 8 hr.
2. Aerial Biomass. Aerial biomass in photoperiod 8/16 hr. was significantly higher than others (Table 5 ). This was also true for all corms weight classes (Table 7) . Rapid activity of vegetative buds, higher leaf area and longer day length for photosynthetic material could have contributed to higher aerial biomass. However constant temperature in growth chamber; hence, lower photosynthetic material for respiration could have also contributed to this event. Shilo and halevey (1981) found photoperiod affects allocation of photosynthetic materials between flowers and corms and also total assimilation.
Number of Active Buds per Corm.
Numbers of active buds in each corm was lower with natural photoperiod. However there were no differences between other photoperiod regimes ( Table 5 ). Fluctuation of temperature in natural photoperiod could have been the cause for lower buds per corm. Kafi et al. (2002) stated high yield for corms planted deeper in the soil compared with those with shallow planting was associated with low fluctuation of temperature at deeper depth.
Larger corms produce more active buds and this is related to higher reserve in such corms. Pandy and Srivastava (1979) stated larger corms are capable for better cell division and therefore higher vegetative and generative growth. This was also conferred elsewhere (Sadeghi, 1993) . In the first year of the experiment the range of active buds in each corm were from 17.3 with photoperiod 8/16 hr. in weight group of 10-12g to 9 with natural photoperiod and corms of 4 -6 g ( Table 7) .
Leaf Area.
Leaf area was lower with photoperiod 5.5 -6.5 hr. and the natural photoperiod compared with photoperiod 8/16 hr (Table 5 ). Shorter days and therefore less time for photosynthetic activity could be the main reason for that.
With natural photoperiod it appears that priority has been given to allocation of photosynthetic to production of flowers could have been other cause for low leaf area. Shillo and Halevy (1970) found that long days caused higher leaf area in gladiolus plants. In our experiment weight of corm was positively related to higher leaf area (Table 6 ).
CONCLUSION
Variable temperature during dormancy of corms and low temperatures after that appears to be effective factors in flower initiation of saffron and constant temperature (day and night) only stimulated production of vegetative parts. Low respiration and consequently low consumption of photosynthetic material and constant temperature of growth chamber compared with natural conditions are the main cause of higher vegetative growth (higher leaf area and biomass) under such conditions. Extension of dormancy period reduced the number of days from first irrigation to emergence of vegetative organs. However, those kept in shorter incubation period showed faster emergence of aerial parts. In general, shorter photoperiod (5.5/6.5 hr.) interferes with biological activity; hence, caused poor performances. 
